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Background: Many patients with vocal cord dysfunction (VCD), with or without asthma, receive inap-
propriate treatment because they are misdiagnosed as having difﬁcult-to-control asthma alone. We
developed a clinical screening check list designed to aid the diagnosis of VCD.
Methods: A prospective observational study involving 80 patients aged 18 years, diagnosed with severe
asthma. After anamnesis and physical examination, physicians completed a check list with 6 questions to
identify VCD, for which the answer “yes” counted one point. Then patients underwent spirometry and
laryngoscopy. On the basis of the laryngoscopic ﬁndings, we created three patient groups: VCD (vocal
cord adduction during inspiration, n ¼ 14); unconﬁrmed VCD (inconclusive ﬁndings, n ¼ 29); and control
(normal ﬁndings, n ¼ 37). We attempted to determine whether any of those groups were associated with
the responses to individual questions or sets of questions on the check list.
Results: The proportion of afﬁrmative answers to the question “Does pulmonary auscultation reveal
wheezing, predominantly in the cervical region, and/or stridor?” was signiﬁcantly higher for the VCD
group than for the other two groups (P ¼ 0.006), notably in elderly patients. The variable “4 or more
afﬁrmative answers” was more common in VCD and unconﬁrmed VCD groups in comparison to controls
(P ¼ 0.022).
Conclusions: A ﬁnding of wheezing or stridor on auscultation of the cervical region is suggestive of vocal
cord dysfunction, especially in elderly patients, and such dysfunction can be conﬁrmed through laryn-
goscopy. Our VCD screening check list proved to be useful in the screening of VCD among patients with
severe asthma.
Copyright © 2015, Japanese Society of Allergology. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Vocal cord dysfunction (VCD) is characterized by episodes of
involuntary paradoxical movements of vocal folds, caused by their
adduction during inspiration that results in airway obstruction. The
clinical proﬁle is characterized by dyspnea and wheezing, princi-
pally in the cervical region, as well as by stridor in certain cases.
Although VCD is most common in patients with asthma, it can also
occur in an isolated form in individuals without respiratory
disease.1e3.12, 04536-070 S~ao Paulo, SP,
V. Aun).
ety of Allergology.
rgology. Production and hosting by ElseThe prevalence of VCD has yet to be precisely determined, but it
is estimated to be around 5% in patients with severe asthma and up
to 40% in patients with difﬁcult-to-control asthma.4,5 Because VCD
is underdiagnosed, the reported prevalence of the disease at health
care facilities is low. A diagnosis of VCD has been made predomi-
nantly in young adults, and the incidence of VCD is higher in fe-
males than in males (female/male ratio, 3.5:1).2 The prevalence of
VCD is highest in patients with asthma, principally in those with
severe asthma, in relatives of patients with asthma, and in health
care workers.2,6,7
The pathophysiology of VCD is unknown, and no organic cause
has yet been found. The hypothesis with more evidences is that its
etiology is psychogenic. Emotional factors are known to trigger
attacks of VCD and to impair its resolution.2,6e9 However, nowadays
VCD is considered as one form of the “irritable larynx syndrome”vier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
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Gender (female) 10 (71.4) 24 (82.8) 29 (78.4) 0.694
Median age (years of age) 56.5 47.0 47.0 0.153
Exercise attacks 10 (71.4) 22 (81.5) 28 (82.4) 0.694
Rhinitis 10 (71.4) 14 (48.3)* 30 (81.1) 0.02*
GERD 9 (64.3) 12 (41.4) 19 (51.4) 0.36
ICS (daily) 13 (92.9) 28 (96.6) 35 (94.6) 0.99
OCS (last year) 14 (100)* 14 (48.3) 21 (56.7) 0.007*
LABA (daily) 3 (21.4) 9 (31.0) 12 (32.4) 0.77
SABA (3 times/week) 14 (100)* 13 (44.8) 19 (51.4) 0.002*
Answer “Yes” to questions 1 to 6 (Q1 e Q6) from the check list
Q1 12 (85.7) 21 (72.4) 23 (62.2) 0.246
Q2 9 (64.3) 15 (51.7) 15 (40.5) 0.402
Q3 13 (92.8)* 15 (51.7) 20 (54.1) 0.006*
Q4 8 (57.1) 14 (48.3) 16 (43.2) 0.722
Q5 2 (14.3) 2 (6.9) 0 (0.0) 0.005
Q6 6 (42.9) 12 (48.3) 8 (37.8) 0.798
*P < 0.05 in comparison to other two groups (Chi-square test).
VCD, vocal cord dysfunction; GERD, gastroesophageal reﬂux disease; ICS, inhaled
corticosteroid; OCS, oral corticosteroid; LABA, long-acting beta-agonist; SABA,
short-acting beta-agonist.
L.H.E. Pinto et al. / Allergology International 65 (2016) 180e185 181that has been deﬁned as a hyperkinetic dysfunction.10e13 The syn-
drome has been also associated with gastroesophageal reﬂux dis-
ease (GERD), laryngopharyngeal reﬂux, post nasal drip, respiratory
infections, between other factors.14e16
It is of note that patients with VCD often receive the treatment
for difﬁcult-to-control asthma, including the continuous use of
systemic corticosteroids.17 In addition to producing a limited clin-
ical response, this treatment regimen has undesirable side effects.
Two factors make VCD more intriguing and more difﬁcult to di-
agnose. First of all, there is a confounding overlap between asthma
and VCD attacks when they coexist. Secondly, VCD manifests as
attacks, which makes it difﬁcult to conﬁrm the diagnosis in be-
tween such attacks. Because there are no diagnostic criteria for
VCD, clinical suspicion is based on discrepancies among the clinical
proﬁle, ancillary test results, and therapeutic response.
In patients with VCD, spirometry typically reveals a ﬂattening of
the inspiratory loop of the ﬂowevolume curve, which is seen only
during attacks and indicates airway obstruction.18,19 Reversible
airway obstruction can also be observed in patients with VCD,
although only in those with concomitant asthma.
A deﬁnitive diagnosis of VCD can be established by laryngos-
copy, which is considered the gold standard diagnostic tech-
nique.18,20,21 When performed during an attack, laryngoscopy
shows the paradoxical vocal cord movement (PVCM) caused by
adduction of the anterior two thirds of the vocal cords, forming a
cleft with “diamond aspect”. Asking the patient to do a variety of
maneuvers, or performing provocation studies may help to identify
PVCM.4,22 Although some authors have reported that vocal cord
adduction during expiration is suggestive of VCD, this can occur as
an adaptive phenomenon in patients with obstructive lung disease.
The absence of PVCM does not rule out a diagnosis of VCD. Other
diagnostic procedures, as high resolution dynamic volume
computerized tomography and endospirometry, are being
studied.23,24
The underdiagnosis of VCD is attributable to the fact that it is
poorly understood. Many patients with VCD are misdiagnosed as
having severe asthma and therefore receive inappropriate treat-
ment. The objective of the present study was to develop and vali-
date a VCD screening check list to improve VCD diagnosis.Table 2
Vocal cord dysfunction screening check list.
Q1 e Is there a history of frequent attacks at home, without a consistent clinical
proﬁle during medical visits?
Q2 e Does the patient use continuous systemic corticosteroid, or inhaled
corticosteroid at high doses (or a combination of the two), without
therapeutic response?
Q3 e Does pulmonary auscultation reveal wheezing, predominantly in the
cervical region, and/or stridor?
Q4 e Is pulmonary function testing (FEV1), or peak expiratory ﬂow, inconsistent
with the clinical proﬁle?
Q5 e Does pulmonary function testing reveal ﬂattening of the inspiratory loop
of the ﬂowevolume curve, which is suggestive of extrathoracic obstruction?
Q6 e Is oxygen saturation measurements inconsistent with the intensity of
asthma attacks?
Q, question; FEV1, forced expiratory volume in one second; PEF, peak expiratory
ﬂow.Methods
This was a prospective observational study involving 80 patients
who were 18 years of age and had received a diagnosis of severe
asthma according to World Health Organization Criteria.25 Patients
who were smokers were excluded, as were those with other
laryngeal diseases, unrelated to VCD. Patients were consecutively
enrolled in the study, regardless of whether they had suspicion of
VCD. Table 1 summarizes main clinical characteristics of the 80
patients.
In addition to clinical anamnesis, which included the application
of the VCD screening check list developed in the present study, the
patients underwent spirometry and laryngoscopy. Medical his-
tories and the results of previous pulmonary function tests were
reviewed. The study was approved by our local human research
ethics committee. All participants gave written informed consent.
The VCD screening check list was developed by physicians
specializing in treating patients with asthma, based on clinical
experience, as well as on review of the literature. The questions
were designed to identify discrepancies or inconsistencies among
the clinical status of patients, the results of ancillary tests, and the
treatment administered. The check list comprised six questions to
be answered by physicians on the basis of the clinical history,
physical examination ﬁndings, and spirometry results (Table 2). Allquestions were of the yes/no type, afﬁrmative answers indicating
suspicion of VCD.
Nasal laryngoscopy allows the examination of the pharynx and
larynx during near-normal functioning. Laryngoscopy was per-
formed by the nasal route with a 3.7-mm diameter ﬂexible laryn-
goscope (NAP-LS; Fujinon Corporation, Saitama, Japan). In order to
visualize the larynx, we introduced the laryngoscope to a depth of
approximately 17 mm and left it in that position for approximately
10 min. The patients were asked to perform normal and forced
inspiration and expiration. We observed the following: arytenoid
movement; the pyriform sinuses; laryngeal signs suggestive of
laryngopharyngeal reﬂux; the interarytenoid region; the retro-
cricoid region; and vocal cord mobility and appearance, including
the paradoxical movements caused by vocal cord adduction during
inspiration and expiration. We also analyzed all of the glottic and
supraglottic movements that might reduce the anteroposterior
airway diameter and therefore cause airﬂow obstruction and glottic
instability. Laryngoscopy showing paradoxical vocal cord move-
ment (PVCM) caused by vocal cord adduction during inspiration
was considered diagnostic of VCD.
On the basis of the laryngoscopic ﬁndings, patients were divided
into three groups:
 VCD, comprising patients who presented with PVCM caused by
vocal cord adduction during inspiration, a ﬁnding that was
considered diagnostic of VCD
L.H.E. Pinto et al. / Allergology International 65 (2016) 180e185182 unconﬁrmed VCD, comprising patients suspected of having VCD
by presenting with laryngeal movements that were not diag-
nostic of VCD
 control, comprising patients without changes in vocal cord
movementData analysis
In order to determine the frequency of patients who had severe
asthma and VCD, we divided the number of individuals in the VCD
group by the total number of patients in the study sample. We
compared the three groups in order to determine whether the VCD
screening check list was able to discriminate between patients with
VCD and those without. The questions were analyzed in isolation
and in combination. The analysis of the questions in combination
(i.e., of the check list as awhole) led to the creation of two variables:
themean number of afﬁrmative answers; and 4 ormore afﬁrmative
answers. For the unconﬁrmed VCD group, we evaluated the
laryngeal changes that were not diagnostic of VCD.
Data analysis initially consisted of evaluating the homogeneity
of the three groups regarding age and gender. To that end, age was
summarized as median (range) ± standard deviation. For the
gender-related data, we constructed a table of absolute and relative
frequencies. We also constructed tables of absolute and relative
frequencies for the questions.
At that stage of the analysis, we used the following tests: Pear-
son's chi-square test, which was used in order to compare the
groups in terms of the homogeneity of proportions; the partitioned
chi-square test, in order to identify the differences in heteroge-
neous data; Fisher's exact test, in order to compare the groups in
terms of the homogeneity of proportions when the chi-square test
was not appropriate, i.e., when the table showed low frequencies;
and analysis of variance (ANOVA), in order to compare the groups
in terms of the median age. We also used multivariate stepwise
logistic regression analysis, in order to determine whether the
probability of having VCDwas associated with any of the questions,
with age, and with gender. The level of signiﬁcance was set at
P < 0.05%. All data were analyzed by using the Statistical Program
for Social Sciences (SPSS for Windows 19.0; SPSS, IBM Corp.,
Armonk, NY, USA).Table 3
Sensitivity and speciﬁcity of each check list question.







The median age of the 80 patients evaluated was 49.5
years ± 13.5 (range, 22e77 years). Of the 80 patients, 63 (78.8%)
were female and 17 (21.3%) were male.
On the basis of laryngoscopic ﬁndings, 14 patients (17.5% of the
sample) were included in the VCD group and 29 patients (36.3% of
the sample) were included in the unconﬁrmed VCD group. The
control group comprised 37 patients (46.3% of the sample). There
were no signiﬁcant differences among the three groups in terms of
the distribution by gender and age. Clinical features of the entire
sample, including frequency of afﬁrmative answers to each check
list question, are summarized in Table 1.
Of the patients in the VCD group, 3 (21.4%) complained of
intermittent dysphonia and 2 (14.3%) underwent previous oro-
tracheal intubation because of attacks of wheezing and dyspnea.
One of those 2 patients required intubation on three separate oc-
casions. Attacks of wheezing and dyspnea occurred predominantly
in themorning in 1 patient (7.1%), in the evening in 4 (28.6%), and at
no speciﬁc time of day in 9 (64.3%). Attacks were triggered by ex-
ercise in 8 patients (57.1%) and were associated with respiratory
infections in 11 (78.6%). Seven patients (50%) presented withpsychological disorders, such as depression and anxiety. No severe
adverse advents occurred during videolaryngoscopies.
We found that 85.7% of the patients with severe asthma were
using inhaled corticosteroids and that 57.1% were using systemic
corticosteroids. Of those who were using systemic corticosteroids,
half were using them continuously. We found that 78.6% of the
patients were using short-acting b2 adrenergic agonists more than
three times per day, indicating that those patients had uncontrolled
asthma, as shown in Table 1. The pulmonary function test results of
2 (14.3%) patients with VCD were normal, although they presented
a clinical proﬁle consistent with severe asthma.
Of the 14 patients with VCD, 7 (50%) were under treatment for
GERD (Table 1). All of those 7 presented with signs of reﬂux, as
revealed by laryngoscopy, as well as two other female patients, who
were not being treated for GERD.
In the unconﬁrmed VCD group, we found the following laryn-
geal changes (not diagnostic of VCD): exacerbated adduction dur-
ing expiration; marked constriction of the glottis; atypical
arytenoid movement; and laryngeal dysfunction.
We attempted to determine whether any of the three groups
showed associations with the answers to questions 1 through 6 on
the VCD screening check list (Table 2). We also analyzed sensitivity
and speciﬁcity of each question, separately, as shown in Table 3.
Regarding question 3 (“Does pulmonary auscultation reveal
wheezing, stridor, or both, predominantly in the cervical region?”),
there were signiﬁcant differences among the three groups in terms
of the number of afﬁrmative answers to that question. For this
question, there were no signiﬁcant differences between the un-
conﬁrmed VCD group and the control group (P ¼ 0.710); however,
those two groups were signiﬁcantly different from the VCD group
(P ¼ 0.006), in which the proportion of afﬁrmative answers was
signiﬁcantly higher (Table 1).
On question 5 (“Does pulmonary function testing reveal ﬂat-
tening of the inspiratory loop of the ﬂowevolume curve, which is
suggestive of extrathoracic obstruction?”), although the proportion
of afﬁrmative answers to that question was higher in the VCD
group, the difference was not signiﬁcant (P ¼ 0.050). On the other
hand, this question revealed a speciﬁcity of 100% (Table 3).
In order to analyze the check list as a whole, we considered the
mean number of afﬁrmative and negative answers to questions 1
through 6, using a summary measure. For the total check list score,
ANOVA revealed statistically signiﬁcant differences (P ¼ 0.025)
among the three groups, and multiple comparisons revealed a
signiﬁcant difference between the VCD group and the control group
(P ¼ 0.019). Only one patient from the VCD group presented afﬁr-
mative answers to all the six questions.
We created the variable “4 or more afﬁrmative answers” and
investigated whether that variable was associated with any of the
groups. We found that there were signiﬁcant differences among the
three groups regarding that variable. We found no signiﬁcant dif-
ferences between the VCD group and the unconﬁrmed VCD group
in terms of the “4 ormore afﬁrmative answers” variable (P¼ 0.292),
although those two groups were signiﬁcantly different from the
control group (P ¼ 0.022), in which the proportion of afﬁrmative
answers was signiﬁcantly lower (Table 4).
Table 4
Frequencies of afﬁrmative answers classiﬁed in lower or higher than four, by group.





1. VCD 7 7 14 0.041 1 vs. 2:
P ¼ 0.29250.00 50.00 100.00
2. Unconﬁrmed
VCD
19 10 29 1 and 2 vs. 3:
P ¼ 0.02265.52 34.48 100.00
3. Control 31 6 37
83.78 16.22 100.00
Total 57 23 80
100.00
VCD, vocal cord dysfunction.
y Chi-square test.
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selected variables that, together, best predicted VCD. Multivariate
analysis also revealed that a patient suspected of having VCD and
for whom the answer to question 3 was “yes”was 10.86 times more
likely to have VCD, and that every 1-year increase in patient age
increased the likelihood of having VCD by 5.5% (Fig. 1).
Discussion
We developed a VCD screening check list in order to help cli-
nicians who see asthmatic patients. Our tool, validated in the pre-
sent study, proved to be useful in the screening of VCD among
severe asthmatic patients. Moreover, we showed that patients with
difﬁcult-to-control asthma are frequently misdiagnosed, and they
frequently present VCD as comorbidity. This situation is particularly
common in the elderly who suffer attacks with stridor. Further-
more, we demonstrated that lung function tests that reveal ﬂat-
tening of the inspiratory loop of the ﬂowevolume curve have about
100% of speciﬁcity to conﬁrm VCD diagnosis. Therefore, our check
list can be a good instrument to facilitate the identiﬁcation of VCD.
It is well known that the diagnosis of VCD is difﬁcult to be
conﬁrmed, and VCD-associated morbidity is high in patients in
whom the disease goes undiagnosed. Patients with asthma should
be investigated for VCD, and VCD should be included in the dif-
ferential diagnosis of asthma. The diagnosis of VCD is conﬁrmed by
laryngoscopy performed during an attack and showing PVCM.
Laryngoscopy performed when the patient is asymptomatic does
not rule out a diagnosis of VCD. In the present study, the patientsFig. 1. Graphic representation of the estimated probability of having paradoxical vocal
cord movement (PVCM), by the answer to question 3 (Q3) and by age.with severe asthma were not necessarily experiencing an attack
when they were examined, but laryngoscopy triggered the attacks
in some cases. Studies have shown that up to 60% of patients who
are asymptomatic immediately before laryngoscopy present with
PVCM during the exam.2,4
The prevalence of VCD in the 80patients under study, all ofwhom
werebeing treated for severe asthma,washigh (17.5%).Nevertheless,
this prevalence observed by us might be overestimated or under-
estimated. Althoughwe requested that the patients whowere under
treatment for severe asthma be consecutively referred to us, there
might have been a referral bias; that is, patients in whom the sus-
picion of VCD was higher were referred more often. In contrast, it is
possible that patients with VCD were not identiﬁed, because they
might have been in the period between attacks. Although females
predominated, we found no statistically signiﬁcant differences
among the three groups regarding gender and age. After puberty, the
prevalence of asthma, including that of severe asthma, is higher in
females than in males.26 The prevalence of VCD has also been re-
ported to be higher in females than in males.2,27,28
Patients with VCD alone do not beneﬁt from asthma therapy,
whereas those with VCD and asthma commonly respond poorly to
the treatment and are therefore classiﬁed and treated as having
difﬁcult-to-control asthma. In the present study, two patients with
VCD and asthma had a history of previous intubation because of
dyspnea attacks. We identiﬁed other 2 (14.3%) patients from the
VCD group who had normal spirometry results, although they had
been clinically classiﬁed as being severe asthma patients and were
under treatment as such. Individuals with VCD alone present no
spirometric abnormalities in the period between attacks.
A recently published study conducted in Pittsburgh has proposed
a simple, valid, and easy-to-use tool for diagnosing VCD, the Pitts-
burghVocal CordDysfunction Index.29 Itwas shown that this tool has
good predictive values to diagnose VCD and specially to distinguish
VCD from asthma.29 However, laryngoscopy was not performed in
asthma patients without VCD, in contrast to our study, in which we
divided groups based on laryngoscopy ﬁndings. Moreover, authors
evaluated patients presenting VCD without asthma and compared
this group to asthmatics.29 In our sample, we studied patients from a
severe asthmacohort andwho couldpresentVCDas comorbidityora
differential diagnosis. It has been shown that VCD is more common
between asthma patients and most patients who present PVCM are
referred to the specialist in asthma, allergist or pulmonologist,
because of a difﬁcult-to-control asthma.2,6,7 We believe that the
hypothesis of VCD should be considered in patients diagnosed as
severe asthmatic when there is a discrepancy between clinical and
spirometric ﬁndings, especially if the patient is correctly treated as
asthma and does not achieve control.
Nevertheless, some ﬁndings on the Pittsburgh study, different
from ours, suggest it is necessary to improve the existing diagnostic
indexes so that our check list. First of all, they found that the
absence of wheezing is a good predictor of VCD.29 In our study, the
best predictor of VCD was the occurrence of cervical wheezing and/
or stridor. Thus, we did not evaluate the existence of throat tight-
ness and odors as triggers for crises, showing that some other
questions could make our check list more accurate. Of the patients
with VCD investigated in the present study, 14 (50%) were under
treatment for psychological disorders such as depression and
anxiety. These manifestations have been reported to trigger VCD
and might even constitute etiological factors, although a psycho-
logical proﬁle that deﬁnes patients with VCD has yet to be estab-
lished.2,30,31 On the basis of psychological characteristics alone, it is
currently impossible to differentiate among patients with asthma,
those with VCD, and those with both. Perhaps, a question
addressing psychological aspects as trigger factors of VCD can be
included to improve our check list.
L.H.E. Pinto et al. / Allergology International 65 (2016) 180e185184The patients in the unconﬁrmed VCD group presented with
laryngeal changes that were not diagnostic of VCD. These laryngeal
changes occurred occasionally in isolation but principally in com-
bination, perhaps indicating a higher degree of laryngeal irritability
and instability (irritable larynx syndrome).
An afﬁrmative answer to question 3 (“Does pulmonary auscul-
tation reveal wheezing, predominantly in the cervical region, and/
or stridor?”) identiﬁed more than 90% of patients with VCD.
Regarding the remaining questions, there were no signiﬁcant dif-
ferences among the three groups. However, ﬂattening of the
inspiratory loop of the ﬂowevolume curve in spirometry, sugges-
tive of extra-thoracic obstruction (question 5), had a very high
speciﬁcity (100%). We subsequently attempted to identify a set of
afﬁrmative answers that might be able to differentiate among the
three groups. We found that “4 or more afﬁrmative answers” was
correlated with VCD diagnosis, although it could not separate VCD
from unconﬁrmed VCD groups. This ﬁnding suggests that there
were patients with VCD among those in the unconﬁrmed VCD
group.
We performed multivariate analysis, in which we included
questions 1 through 6, as well as gender and age, in an attempt to
determine which pair or set of variables best predicted VCD. The
analysis showed that a patient suspected of having VCD and for
whom the answer to question 3 was “yes” was 10.86 times more
likely to have VCD, and that every 1-year increase in patient age
increased the likelihood of having VCD by 5.5%. The results
demonstrate the importance of cervical auscultation in patients
suspected of having VCD, principally in those who are elderly.
Most patients with VCD are treated as asthma patients who do
not respond to treatment and are therefore classiﬁed as having
difﬁcult-to-control asthma (Table 1). This data conﬁrmed the hy-
pothesis that VCD is a comorbidity of asthma that turns clinicians to
overestimate asthma symptoms. The need to clarify certain aspects
that generate diagnostic confusion, together with the fact that the
proﬁle of VCD is highly similar to that of asthma and that they
usually coexist in the same patient, led us to develop a check list for
the clinical suspicion of VCD. To our knowledge, this is the ﬁrst
study in which the score on a check list was correlated with the
diagnosis of VCD.
We believe our check list has some limitations. First of all, it did
not evaluate some aspects classically related to DPV, such as
conﬁrmation of GERD by upper endoscopy or esophageal pHmetry,
impact of physical exercise including challenges or psychological
disturbances using standardized questionnaires. However, we
aimed to create an easy tool to help physicians to strongly suspect
of VCD without the need to perform a laryngoscopy immediately.
Allergy and pulmonology clinicians know that treating asth-
matics who do not achieve control remain a challenge, notably
because many of them have comorbidities difﬁcult to diagnose and
treat, as VCD. Moreover, otolaryngologists still have difﬁculty in
conﬁrming the paradoxical vocal cord movement during a laryn-
goscopy, mainly out of a VCD attack. Our VCD screening check list
developed and validated in the present study proved to be an easy
and cheap tool, proved to be useful in the screening of VCD among
patients with severe asthma. Our ﬁndings should be reproduced in
other studies, and the check list can be improved through modiﬁ-
cations, such as the inclusion of additional questions and
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